The aims of this study were to determine the antigenic differences of hydatid cyst fluid from different animals and to investigate the effect of the origin of antigenic materials on the diagnosis of hydatidosis in humans and mice. For this purpose, the proteins of hydatid cyst fluid (HCF) isolated from the liver of sheep and donkeys and secondary hydatid cysts fluid (SHCF) from albino mice infected with protoscolices isolated from sheep and donkeys were separated by SDS-PAGE. This study was performed at the University of Ankara, Faculty of Veterinary Medicine, Department of Parasitology. For comparing antigenic profiles and detecting specific protein bands of those antigens, 10 infected and 10 non-infected human sera were tested for cystic echinococcosis (CE), and 16 positive and 9 negative mice sera were tested for secondary hydatidosis (SH) by using Western blotting technique. The specific protein band for mice sera was detected as 8 kDa (100%) for sheep's and donkey's hydatid cyst fluid. The specific proteins for human sera were detected at 24 kDa (100%) and at 8 kDa (100%) for sheep's and donkey's hydatid cyst fluid respectively. No band was detected in negative mice and human sera. It was concluded that SHCF antigen from mice could be considered useful as being easy to provide and give good results for the diagnosis of CE.
Introduction
Cystic echinococcosis is a zoonotic disease (CE) caused by infection with the metacestode stage of the tapeworm Echinococcus granulosus. Cystic echinococcosis has public health importance not only in areas of endemicity but also in regions without endemicity due to the migration of infected people (2, 8, 17) and livestock exchanges (1, 4, 12) .
The diagnosis of CE in human is not possible via routine laboratory procedures and clinical symptoms. In particular, it is very difficult to diagnose newly formed cysts by radiography and ultrasound. Early diagnosis of this disease is very important for successful treatment and the prevention of complications. SDS-PAGE and Western blotting are useful techniques in immunodiagnosis, as they greatly reduce cross-reactions (18, 20) .
Immunodiagnosis of CE is commonly performed as a primary screening test with specific antigens (11) . Antigenic profiles of protoscolices, fluid and germinal layer of cyst hydatids were studied by Western blotting in many studies and got different results due to host differences (5, 6, 7, 13, 16) . In general hydatid cyst fluid (HCF) is collected from naturally infected intermediate hosts such as sheep, cattle, horses, camels, pigs or moose or from CE patients for preparation of purified native antigens (5, 6, 7, 13, 14) . However, the nature and quality of the antigens are variable among the host species (12, 15) . In order to standardize the origin of HCF of E. granulosus, it need to be investigated the antigenic quality of HCF prepared from experimentally infected animals. For this purpose, mice were infected with protoscolices originating from hydatid cysts isolated from sheep and donkeys and their usefulness was evaluated for the serodiagnosis of CE in humans and secondary hydatidosis in mice in this study.
Materials and Methods

Serum Samples
Mouse sera: In this study, a total of 30, 1 month old, males and females in equal Swiss albino mice were used and divided into three equal groups. In the two experimental groups, mice were intraperitoneally infected with protoscolices recovered from hydatid cysts of ovine livers (n = 10) from sheep slaughtered in a slaughter house in Ankara, and donkey livers (n = 10) from donkeys slaughtered for carnivore animals in Ankara Zoo. The other group (n = 10) injected intraperitoneally normal saline solution served as the negative control group. The viability of protoscolices was verified by morphology, movement, flame cell activity and eosin uptake. For inoculation, a suspension of 3000 viable protoscolices per ml was prepared in physiological salt solution, containing 1000 units/ml of penicillin and 0.001 gr/ml of streptomycine. Ten months after the inoculation 0.5 ml of blood samples were taken directly from the heart of the mice and mice were necropsied. Sera and secondary hydatid cysts fluid (SHCF) were collected and stored at -20°C and -70°C respectively until used. This study was performed at the University of Ankara, Faculty of Veterinary Medicine, Department of Parasitology. During the experiment, all animals were handled in accordance with the Animal Welfare Act. Ethical committee approval was received from Ankara University, Faculty of Veterinary Medicine (2002/58).
Human sera: A total of 20 human sera were kindly provided by the Gülhane Military Medical Academy (Ankara, Turkey). Among them, 10 sera belonged to patients surgically confirmed as hydatid cyst in liver, 10 sera were from patients negative for hydatidosis confirmed by advanced imaging methods and serologically [Kit I: IBL Echinococcus IgG (LOT EG-131, IBL Immuno-biological laboratories) -Kit II: DRG Echinococcus (LOT LN457, DRG International Inc.)] and negative for other parasite infections confirmed by routine parasitic examination. Ethical committee approval was received from Gülhane Military Medicine Academy (1491- .
Antigen Preparations: The HCF obtained from ovine and donkey liver and the SHCF obtained from mice were centrifuged at 10.000g for 30 minutes at 4°C. The supernatant fraction was filtered through 0.45 μm membrane filter and dialysed against distilled water at 4°C for 24 hours. HCF and SHCF antigens were stored individually at -70°C until used.
Polypeptid Analysis: Antigens prepared from HCF and SCHF were separated by SDS-PAGE according to Laemmli, 1970 (9) . Proteins were visualized with silver stain technique and their molecular weights were determined in comparison with molecular weight standard (Sigma: M-4038). To determine the most appropriate amount of antigen, a gel (5% stacking + 15% separating) was prepared and 20, 30, 40 and 50µl of antigen were loaded to gel. Forty µl of antigen were the most suitable for all antigen groups in this study.
Western Blotting Analysis: After SDS-PAGE, the proteins were transferred electrophoretically onto a nitrocellulose membrane using a transfer blot apparatus (BIO-Rad Laboratories). Nitrocellulose containing transferred samples was incubated 30 minutes at room temperature in 3 % skimmed dried milk, and then rinsed in PBS before 30 minutes incubation with sera containing test antibodies. Following three PBS washes to remove unbound antibody, nitrocellulose sheets were incubated 60 minutes in horseradish peroxidase conjugated anti-human-IgG (Sigma: A-6029). Unbound conjugate was removed by three PBS washes before addition of substrate solution containing DAB (3, 3' -Diaminobenzidine, Sigma D-4418). Bands were visible within 15 minutes and development was stopped by removing substrate with distilled water and air drying the nitrocellulose.
Results
Two mice infected with protoscolices originating from donkeys (group 1); 2 mice infected with protoscolices originating from sheep (group 2), one mouse in uninfected group (group 3) have died for unknown reason during ten months of study. Consequently, 8 mice of group 1, 8 mice of group 2 and 9 mice of group 3 were used for the study.
SDS-PAGE Analysis of HCF and SHCF: In this study, 11 protein bands in HCF from sheep's liver (A1); 10 protein bands in HCF from donkey's liver (A3); 6 protein bands in SHCF originating from sheep (A2); 12 protein bands in SHCF originating from donkeys (A4) were detected between 6.5 kDa -200 kDa in polyacrylamide gel casted as separating gel (Figure 1) .
Western Blotting Analysis: A1, A2, A3 and A4 antigens were separated by SDS-PAGE and transferred nitrocellulose membrane and detected the molecular weight of specific protein bands on nitrocellulose membranes. Human sera: Protein bands visualized with human sera were 56 kDa (3/10=30%), 48 kDa (30%) and 24 kDa (100%) for A1, 24 kDa (100%) for A2 ( Figure 2 ) , 116 kDa (40%), 98 kDa (40%), 88 kDa (30%), 56 kDa (20%) and 8 kDa (100%) for A3, 116 kDa (40%), 98 kDa (50%), 88 kDa (20%), 8 kDa (100%) for A4 ( Figure 3 ). There were not any bands on nitrocellulose membranes after testing negative human control sera with these antigens ( Table 1) .
Mouse sera: Mice infected with protoscolices of ovine origin recognized bands at 8 kDa (8/8=100%) for A1 and 8 kDa (100%) for A2 ( Figure 4 ). Mice infected with protoscolices originating from donkeys recognized bands at 116 kDa (6/8=75%), 24 kDa (87.5%), 18 kDa (25%) and 8 kDa (100%) for A3 and 116 kDa (67.5%), 24 kDa (87.5%) and 8 kDa (100%) for A4 ( Figure 5 ). No band was detected by sera of control group mice (Table  1 ).
Discussion and Conclusion
In recent years, SDS-PAGE and Western blotting have been widely used in the serological studies. The diagnostic sensitivity and specificity of the tests varied according to the nature and quality of the antigen. Resolution of E. granulosus hydatid cyst fluid by sodium dodecyl sulfate polyacrylamide gel electrophoresis, followed by immunoblotting, resulted in the identification of the arc-5 subunits, including two subunits with relative molecular masses estimated by different laboratories to be between 37 and 38 kDa and 20-22-24 kDa, respectively (11) . Diagnostic assessment of these two antigens by immunoblotting performed in different laboratories has resulted in the publication of different sensitivity and specificity parameters (10, 11, 19) . The second major parasite antigen in hydatid cyst fluid is a thermostable lipoprotein called antigen B. The major components of antigen B resolve as three bands of 8-12 kDa, 16 kDa, and 23-24 kDa by Western blotting (3, 10, 11) . The apparent 8-12 kDa and 23-24 kDa bands were assumed to represent identical antigens (10, 11) . Eight and 24 kDa antigens were also detected and accepted as specific in this study. As described in previous reports (7, 14, 15) , the smallest subunit of antigen B (8 kDa) is highly sensitive and is expected to be Echinococcus genus specific (7) . Our immunoblotting results, obtained with cyst fluid from sheep and donkey indicated that all the sera of mice infected secondary hydatidosis reacted with the antigen B subunit (8 kDa) in cyst fluid.
There were some differences between human CE sera treated with A1, A2 and A3, A4 antigens. However, human CE sera treated with A1, A2 (sheep origin) reacted with 24 kDa, human CE sera treated with A3 and A4 (donkey origin) reacted with 8 kDa. It was thought that the differences of the specificity can be caused by the origin of the antigens.
It was detected some less specific protein bands (18, 48, 56, 88, 98, 116 kDa) than 8 and 24 kDa in human and mice sera and these bands were not evaluated specific for CE. The bands number from mice SHCF antigens was fewer than the bands number from sheep and donkeys HCF. It was determined that it can be caused by sheep and donkeys naturally infection.
In conclusion, primer and seconder HCF antigens of sheep's origin (A1, A2) and primer and seconder antigens of donkey's origin (A3, A4) showed very similar patterns of recognition by almost the entire human and mice sera. These results may be provided advantages for standardization of the quality of HCF antigen, when the SHCF antigen from mice maintained in the laboratory under controlled conditions for a standard inoculation period is used for detecting CE in human and animals. Control (9) ----
